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Sir: 
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of the filing fee, please amend the above -identified applica- 
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IN THE CLAIMS : 

Claim 3, line 1, cancel "or 2". 

Claim 4, line 1, cancel "2 or 3". 

Claim 5, line 1, cancel "2, 3, or 4 " . 

Claim 6, lines 1 and 2, change "one of the preceding 
claims" to --Claim 1--. 

Add the following new claims: 

--7. Tensioner according to Claim 2, characterized 
in that the conveyor means (3) comprise attachment eyelets 
(38) for attaching the conveyor means ( 3 ) to a main frame 
element (50) . 


Anne Klaas DE GROOT et al . 


~-8. Tensioner according to Claim 2, the conveyor 
means comprising a base frame and an endless conveyor which is 
arranged displaceably thereon, chracterized in that the said 
conveyor (3 9) is attached tot he said base frame (31) with the 
aid of at least one hydraulic cylinder (32) and at least a 
first and a second pivot arm (33) such that it can move 
essentially parallel with respect to the base frame (31) . 

--9. Tensioner according to Claim 3, the conveyor 
means comprising a base frame and an endless conveyor which is 
arranged displaceably thereon, chracterized in that the said 
conveyor (39) is attached tot he said base frame (31) with the 
aid of at least one hydraulic cylinder (32) and at least a 
first and a second pivot arm (33) such that it can move 
essentially parallel with respect to the base frame (31) . 

--10. Tensioner according to Claim 7, the conveyor means 
comprising a base frame and an endless conveyor which is 
arranged displaceably thereon, chracterized in that the said 
conveyor (39) is attached tot he said base frame (31) with the 
aid of at least one hydraulic cylinder (32) and at least a 
first and a second pivot arm (33) such that it can move 
essentially parallel with respect to the base frame (31) . 
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--11. Tensioner according to Claim 10, character- 
ized in that the conveyor (3 9) is provided with a drive chain 
(36) of double design. -- 


Respectfully submitted, 
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The invention relates to a tensioner, for clanging cables, flexible pipes or bars 
and moving them forwards in a controlled manner, comprising at least two conveyor 
means, each intended to displace one or more clamping members, the shape of which 
5 is adapted to the external shape of the cables, flexible pipes or bars, and the conveyor 
means each being attached to a main frame element, all this in such a manner that 
the clamping members can be displaced while clamped around the cables, flexible 
pipes or bars. 

Tensioners are used, inter alia, when laying cables and flexible pipes from a 

10 ship, for example on the sea bed. The cables, the flexible pipes or the bars are guided 
from the ship towards the sea bed using the tensioner, via the so-called S- or J- 
method. If the S-method is used, the cable or the flexible pipe leaves the ship 
essentially in the horizontal direction, and the cable or the flexible pipe will be 
connected to the part which has already been positioned on the sea bed (ground) via 

15 an S-bend. If the J-method is used, the cable or the flexible pipe leaves the ship 
essentially in the vertical direction and is connected to the part which has already 
been laid on the ground via a J-shaped bend. 

The role of the tensioner is twofold. Firstly, the tensioner has to be able to 
clamp the cable or the flexible pipe fixedly, in order to prevent it leaving the ship at 

20 an uncontrolled speed as a result of the weight of the section which is transferred, 
overboard. The weight which the tensioner has to stop in this way can rise to a very 
high level. The tensioner therefore has to be able to exert a high clamping force on 
the cable or the flexible pipe. The second role of the tensioner is to move the cables 
and the flexible pipes forwards. The maximum speed at which this takes place is 

25 dependent, inter alia, on the condition of the ground at that location. Moreover, die 
cable or the flexible pipe in most cases still has to be assembled on the deck of the 
ship during laying. The speed at which the assembled part is moved overboard is 
therefore dependent on the time which is required for assembling the cable or the 
flexible pipe itself. 

30 In order to be able to satisfy the demands placed on the tensioners, generally 

at least two endless conveyors are incorporated in the tensioners according to the 
prior art By moving the conveyors towards one another with a considerable force, a 
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high clamping force can be exerted on the cable or flexible pipe positioned between 
them. By then driving the conveyors, the cable or the flexible pipe can be advanced 
without losing the clamping force. Since the cables and the flexible pipes have an 
essentially round cross-section, die conveyors in a tensioner with two conveyors 
5 therein are positioned at an angle of 180°. In a tensioner with three conveyors, they 
form an angle of 120° with respect to one another, and in the case of four conveyors 
their mutual angle is in each case 90°. 

A significant drawback of the tensioners according to the prior art is that the 
design of a tensioner and the number of conveyors which are fitted therein depends 
10 on the type of cable or flexible pipe for which the tensioner is designed For 

example, a flexible pipe with, for example, a large diameter and a relatively thin wall 
may be pressed into an elliptical shape by two conveyors. For this reason, the 
tensioner for flexible pipes of this nature is generally equipped with three or four 
conveyors. This means that the operators of the ships for laying cables and flexible 
15 pipes have to purchase a separate tensioner for each type of cable or flexible pipe, a 
fact which entails relatively high investment costs. 

Another significant drawback of the tensioners according to the prior art is, 
furthermore, that there is generally only one tensioner on board a ship, owing to lack 
of space. It is therefore impossible to change from one type of tensioner to another 
20 type of tensioner while at sea. 

A third drawback of the tensioners according to the prior art is that the 
tensioners are relatively bulky. Owing to the size and weight of the tensioners 
according to the prior art, they are extremely expensive to transport. 

The object of the present invention is to provide a tensioner which does not 
25 exhibit the drawbacks of the tensioners according to the prior art. 

In order to achieve this object, the tensioner according to the present invention 
is provided with conveyor means with clamping members, in which the conveyor 
means with the clamping members are of modular design, such mat various tensioner 
designs can be constructed with the aid of a number of conveyor means and a 
30 number of main frame elements. 

The advantage of a tensioner of modular design is firstly the fact that various 
tensioners can be put together with the aid of a limited number of (at least two) 
identical conveyor means. The availability of the tensioner which is to be of modular 
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construction means that it is not necessary to purchase a new type of tensioner for 
each new type of cable or flexible pipe. Instead of a large number of different 
tensioners, a user only needs to purchase a limited number of these conveyor means. 
Moreover, the tensioners which are to be of modular construction are of relatively 
5 low weight and can be put together in a compact manner. 

It is attempted to make the conveyor means with the clamping members of 
modular design in such a manner that they fit in an ISO container. 

By adapting the dimensions of the conveyor means to the size of ISO 
containers, the conveyor means can be transported in a container or instead of a 
10 container. Transporting a tensioner according to the prior art always requires special 
precautionary measures and is therefore relatively expensive. By adapting the 
dimensions of the conveyor means to the dimensions of ISO containers, transporting 
the tensioner modules according to the present invention does not require any special 
precautionary measures. The transport costs for a modular tensioner will therefore be 
15 much lower than the transport costs for a bulky tensioner according to the prior art. 
It is advantageous if the conveyor means comprise attachment eyelets for 
attaching the conveyor means to a main frame element, 

The advantage of this measure is that a tensioner according to the present 
invention can be put together or altered easily and in a relatively short time. 
20 The tensioner according to the present invention is improved still further if the 

conveyor means comprise a base frame and a conveyor which is arranged 
displaceably thereon, the conveyor being attached to the said base frame with the aid 
of at least one hydraulic cylinder and at least a first and a second pivot arm such that 
it can move essentially parallel with respect to the said base frame. 
25 Moreover, in this case it is advantageous if the hydraulic cylinder and Ifae 

pivot aims are all attached both to the base frame and to the conveyor, the 
attachment position of the hydraulic cylinder on the base frame corresponding to the 
attachment position of the first pivot arm thereon, and the attachment position of the 
cylinder on the conveyor corresponding to the attachment position of the second 
30 pivot arm thereon. 

The advantage of a design of this nature is that only the hydraulic cylinder has 
to be actuated in order to displace the conveyor with respect to the base frame. In 
this design, the conveyor is kept parallel along the base frame by means of the pivot 
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arms. 

In an advantageous embodiment of the present invention, the conveyor means 
comprise a conveyor which is provided with a drive chain of double design, 

By employing a double chain, the conveyor will be less inclined to start to tilt, 
5 since the support provided by the belt is made wider, In a manner of speaking, the 
"wheel base 1 ' of the belt becomes wider as a result of a double chain being used. This 
measure improves the stability of the tensioner according to the present invention 
considerably by comparison with tensioners according to the prior art. 

The present invention relates not only to a tensioner but also to a conveyor 
10 means of modular design which is intended for the tensioner according to the present 
invention. It is advantageous here for at least two conveyor means according to the 
present invention to be connected to one another by means of main frame elements, 
in which case preferably a limited number of variants of the said main frame 
elements are sufficient for constructing a tensioner having 2, 3, 4 or more conveyor 
15 means, as desired. This has the advantage that a tensioner which is suitable for any 
type of cable or flexible pipe can be constructed using a limited number of means 
together with a limited number of main frame elements. Furthermore, this offers the 
possibility of very compact design. 

The construction and use of the present invention will be explained with 
20 reference to the following drawings, in which; 

Figure 1 diagrammatically depicts how a cable or a flexible pipe is moved 
overboard via the S-method; 

Figure 2 diagrammatically depicts how a cable or a flexible pipe is moved 
overboard via the J-method; 
25 Figure 3 is a side view of the conveyor means according to the present 

invention; 

Figure 4 is a cross-section on line IV-TV of the conveyor means in accordance 
with Figure 3; 

Figure 5 is a cross-section of a tensioner with three conveyor means according 
30 to the present invention therein; 

Figure 6 is a cross-section of a tensioner with two or four conveyor means 
according to the present invention therein. 

Figure 1 diagrammatically depicts the case in which a tensioner 2 which is 
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positioned on a ship 1 is used to lay a cable or a flexible pipe 4 on the bed 5 of, for 
example, the sea via the so-called S-method. It can be seen in Figure 1 that the cable 
or the flexible pipe 4 leaves the ship 1 essentially in the horizontal direction, That 
part of the cable or flexible pipe 4 which is clamped fixedly by means of the 
5 tensioner 2 is connected via an S-bend to the part which has already been laid on the 
bedS. 

Figure 2 diagrarnmatically depicts the case in which a cable or a flexible pipe 
4 i$ laid on the bed 5 of ? for example, the sea from a ship 1, with the aid of a 
tensioner 2, via the so-called J-melhod It can be seen in the figure that the cable or 

10 flexible pipe 4 leaves the ship 1 essentially in the vertical direction. That part of the 
cable or the flexible pipe 4 which is clamped fixedly by means of the tensioner 2 is 
connected in a J-shaped bend to the part which has already been placed on the bed 5. 

It can be seen from Figures 1 and 2 that the tensioner 2 has two functions. 
Firstly, the tensioner 2 has to prevent the cable or the flexible pipe 4 from leaving 

15 the ship 1 of its own accord as a result of its own weight For this reason, the 

tensioner 2 has to be able to clamp the cable or the flexible pipe 4 fixedly. Secondly, 
the tensioner 2 has to be able to move the cable or flexible pipe 4 overboard without 
losing this clamping force. The tensioner 2 is therefore provided with at least two 
conveyor means 3, comprising conveyors. The conveyors can be moved towards one 

20 another in order to clamp a cable or flexible pipe 4 fixedly. By moreover driving the 
conveyors, the cable or flexible pipe 4 can leave the ship 1 at a controlled speed. 

Figure 3 shows the conveyor means according to the present invention. The 
conveyor means 3 comprise a base frame 31 and a conveyor 39 which is arranged 
movably with respect to this base frame 31. The conveyor 39 is attached, for 

25 example, to the base frame 31 with the aid of at least one hydraulic cylinder 32 and 
two pivot arms 33. The hydraulic cylinder 32 and the pivot aims 33 are preferably 
attached to the base frame 31 via attachment eyelets 34, For its part, the conveyor 39 
comprises, inter aha, clamping members 35 which can be pushed onto a cable or 
flexible pipe 4 which is to be displaced The clamping members 35 are positioned on 

30 a chain 36, This chain 36 is preferably of double design, in order to be able to 

support the clamping members 35 over their width (cf. Figure 4). The chain 36 of the 
conveyor is advanced, for example, with the aid of a toothed wheel 37. Moreover, 
the base frame 31 is provided with attachment eyelets 38, by means of which the 
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conveyor means 3 can be connected in a simple manner to, for example) a main 
frame. 

Figure 4 shows a cross-section of the conveyor means 3 on line IV-IV, in 
accordance with Figure 3. The double chain 36 ensures that the clamping members 

5 35 cannot tilt with respect to the base frame 31, not even if these members 35 are 
subjected to relatively high compressive forces, It is advantageous if the clamping 
members 35 have an essentially annular or V-shaped recess 40 on their outwardly 
directed surface. As a result, the overall circumference which the clamping members 
35 of conveyors 39 placed in a tensioner (cf. Figures 5 and 6) delimit will also be 

10 annular. 

Figure 5 shows a tensioner which is composed of three conveyor means 3 
according to the present invention* The modules 3 are attached to erne another with 
the aid of main frame elements 50. It can be seen in the figure that the main frame 
elements 50 are connected to the conveyor means 3 via the attachment eyelets 38. 

15 Figure 6 shows the situation where a cable or a flexible pipe 4 is surrounded 

by two or four (shown in dashed lines) conveyor means 3 according to the invention. 

It can be seen from Figures 5 and 6 that it is possible, as desired, to assemble 
two, three, four or, if desired, even more conveyor means 3 according to the present 
invention to form one tensioner* The number of conveyor means 3 to be used will 

20 depend on, inter alia, the thickness, the stifihess and the weight of the cable or 

flexible pipe to be displaced, The advantage of this is that it is not necessary to build 
a special tensioner for each type of cable or flexible pipe. Various different tensioners 
can be constructed using a limited number of conveyor means 3 according to the 
present invention and a number of standard main frame elements 50, 
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CLAIMS 

1. Tensioner, for clamping cables, flexible pipes or bars and moving them 
forwards in a controlled manner, comprising at least two conveyor means, each 
intended to displace one or more clamping members, the shape of which is adapted 

5 to the external shape of the cables, flexible pipes or bars, and the conveyor means 
each being attached to a main frame element, all this in such a manner that the 
clamping members can be displaced while clamped around the cables, flexible pipes 
or bars, characterized in that the conveyor means (3) with the clamping members (35) 
are of modular design, such that various tensioner designs can be constructed with the 
10 aid of a number of conveyor means (3) and a number of main frame elements (50). 

2, Tensioner according to Claim 1, characterized in that the conveyor means (3) 
with the clamping members (35) are designed in such a manner that they each fit in 
an ISO container. 

3. Tensioner according to Claim 1 or 2, characterized in that the conveyor means 
15 (3) comprise attachment eyelets (38) for attaching the conveyor means (3) to a main 

frame element (50). 

4, Tensioner according to Claim 1, 2 or 3, the conveyor means comprising a base 
frame and an endless conveyor which is arranged displaceably thereon, characterized 
in that the said conveyor (39) is attached to the said base frame (31) with the aid of 

20 at least one hydraulic cylinder (32) and at least a first and a second pivot arm (33) 
such that it can move essentially parallel with respect to the base frame (31). 

5, Tensioner according to Claim 1, 2, 3 or 4, characterized in that the conveyor 
(39) is provided with a drive chain (36) of double design, 

6. Conveyor means, intended for the tensioner according to one of the preceding 
25 claims, 
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ife 3 ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, paragraph 1.56(a). 

In compliance with this duty there is attached an information 
disclosure statement 37 CFR 1.97 

PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35. United States Code paragraph 119 of any foreign 
application (s) for patent of inventor's certificate listed below and have also identified below any foreign 
application for patent of inventor's certificate having a filing date before that of the application on which 
priority is claimed. 


(complete (d) or (e)) - ' Zl 


d. [ ] no such applications have been filed 

e. [ X ] such applications have been filed as follows 


EARLIEST FOREIGN APPLICATIONS), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 


Country 

* 

Application 
Number 

Date of filing 
(day, month, year) 

Date of Issue 
(day, month, 
year) 

Priority claimed 

The Netherlands 

1005992 

May 6, 1997 


Yes 






« 






ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 


^ CONTINUATION-IN-PART 

f A (Complete this part only if this is a continuation-in-part application) 

! A I hereby declare claim the benefit under Title 35, United States code, paragraph 120 of any United States appiication(s) listed 

Fi below and, insofar as the subject matter of each of the claim of this application is not disclosed in the prior United States 

3 application in the manner provided by the first paragraph of Title 35, United States Code, paragraph 112, I acknowledge the 

3 duty to disclose material information as defined in Title 37, Code of Federal Regulations, paragraph 1.56(a) which occurred 
between the filing date of the prior application and the national or PCT international filing date of this application: 


(Application Serial No.) (Filing date) (Status) (patented, pending, abandoned) 


(Application Serial No.) (Filing date) (Status) (patented, pending, abandoned) 

POWER OF ATTORNEY 

As a named inventor, I hereby appoint the following attorney(s) to prosecute this application and transact 
all business in the Patent and Trademark Office connected therewith: Robert J. PATCH, Reg. No^jl7 ! 355, 
Andrew J. PATCH, Reg. No. J52.925* Robert F. HARGEST, Reg. No. 25j>90, Benoit CASTEL, Reg7"No. 
35,041 , Eric Jensen, Reg. N o. 37 ^855, and Thomas W. PERKINS, Reg. No.^^OZZ^ c/o YOUNG & 
THOMPSON, Second Floor, 745 So uth 23rd Street , Ariington^^ 


Address all telephone calls to Young & Thompson at 703/521-2297. 


Go 


I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that wilful false statements and the like so made are 
punishable by fine or imprisonment, or both under Section 1001 of Title 18 of the United States 
Code and that such wilful false statements may jeopardize the validity of the application or any 
patent issued thereon. 


Full name of sole or first inventor: DE GROOT, Anne Klaas^ 
Inventor's signature 



Date 30 November 1999 .Country of Citizenship: the Netherlands 

Residence: ODIJK, the Netherlands JJL~J\ 

Post OfficeAtoess: Werdorperwaard 8, NL-3984 PR ODIJK, the Netherlands 


Full name of seo 
Inventor's si gnature 



entor: KALKMAN, Piet 



Date 30 November 1999 Country of Citizenship: the Netherlands 

Residenc^^^INXVEEN, the Netherlands K J\J /^Y 

Post Office Address: Kievitsdreef 45, NL-2743 ED WADDINXVEEN, the Netherlands 


CHECK PROPER BOX(ES) FOR ANY ADDED PAGE(S) FORMING A PART OF THIS DECLARATION 


